Kahoolawe Island is located in the State of Hawaii about 11.5 km (7 miles) southwest of Maui ( Figure 1 ). The island is 18 km (11 miles) long by 10 km (6 miles) across at its widest point. The summit of Lua Makika crater, the highest spot on the island, has an elevation of 450 m (1477 ft). On the summit of the island wind erosion has stripped most of the soil down to a brick-red partially indurated surface. This erosion was the result of overgrazing by livestock during the 1800's. The island is semi-arid, having an annual rainfall of about 24 inches (Stearns, 1940) . There are no sources of potable water on the island.
Stearns ' (1940) report is the last known published study of the geology of the island. He lists the principal rock units as late Tertiary or early Pleistocene pre-caldera basalts, caldera-filling basalts and basaltic andesites, post-caldera basalts and andesites, and Holocene basalts. He also noted a few thin vitric tuff beds. One such bed we observed exposed in the sides of gullies near site 2 (approximately 20°32/ 25" N. lat, 156°34 / 50" W.
long). Post-caldera flows cover most of the surface and represent the bedrock in the areas we studied.
Electrical Measurements
Three separate electrical techniques were used to measure the resistivity of the upper few meters of earth on Kahoolawe: Schlumberger vertical electrical soundings using direct current; loop-loop electromagnetic measurements made at 39.2 kHz using a Geonics EM-31 system ; and electromagnetic resistivity measurements system made at 24.3 kHz using a
Geonics EM-16 system . Most work was done with the EM-31 system because measurements could be made rapidly at two exploration depths. This system permitted us to sample several different lithologies so as to assess the statistical variation of resistivity in the areas of interest to the Navy. We considered it important to obtain a fairly large number of measurements because we expected a very wide range of resistivities of the near-surface materials (Zohdy and Jackson, 1969; Hussong, 1967; Mattice, 1981) .
Data sites are indicated in figure 1, which uses the USGS Rahoolawe 1:62,500 topographic map as a base. Reference is also made to locations shown on the U.S. Department of Defense Kahoolawe Training Area map, which is not reproduced in this report. In an attempt to sample a wide range of surficial deposits, measurements were made at five distinct areas on the island, numbered 1 to 5 in figure 1. Site no. 1, located at the Smugglers Cove (Hanakanaea), was on beach sand about 1 m above sea level, near archeological site 131 shown on the Kahoolawe Training Area map. This site is adjacent to the housing facilities.
it Use of trade names is for descriptive purposes only and does not imply endorsement by the U.S. Geological Survey. A range of at least 3 orders of magnitude was expected. Resistivities particularly in the upper meter of regolith can be expected to show temporal variations associated with rainy periods and the infiltration of rain water. Most of the rain comes from "Kona" storms, which occur from November to April (Stearns, 1940) . The rain would tend to decrease the resistivity in the shallow horizons.
The low resistivities observed on Kahoolawe make the detection of buried ordnance by electrical or electromagnetic means difficult because of the small conductivity contrast between host and target. This effect is illustrated by the data presented in table 6, which are detailed readings taken on a traverse over a 500-pound bomb which had been detected by a ground radar unit. The bomb was undetectable with the EM-31 unit. The EM-31, of course, is not optimally designed for detection of such targets. However, the relatively narrow range of observed resistivities means that "geologic noise"
contributed by lateral earth resistivity changes is not as severe as it might be, and thus the signal-to-noise ratio for ordnance discrimination might be improved.
Although not directly related to the electrical measurements discussed above, it should be noted that the mineral alunite, KA^CSO^^COH)^, was found while making the traverse along Kaulana Gulch. This is the first reported 48  46  46  48  53  51  48  46  49  50  48  48  48  48  50  49  51  53  56  57  57  57  56  53  53  53  53  56  74  53  62 Horizontal coplanar Vertical coplanar mean =» 38.4, standard deviation = 5.0, range = 29-48 mean = 50.6, standard deviation = 6.4, range = 40-74 Table 6 EM-31 data for site 5. Table 7 EM-31 data for site 5. The traverse was run along the line of expansion of VES 1.
Station 0 is at center of expansion, and the measurement interval is 3m (10 ft).
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